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INTRODUCTION: Synchronisation of krill to the seasonal environment
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INTRODUCTION: Synchronisation of krill to the seasonal environment @*NVI

Seasonal photoperiod at different latitudes
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INTRODUCTION: Synchronisation of krill to the seasonal environment @*M”

Seasonal physiological functions in krill
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INTRODUCTION: Synchronisation of krill to the seasonal environment

A/

* What governs the seasonal rhythmicity in
krill's physiological function?

e Does an environmental cue act as stimulus
for an endogenous clock machinery in krill?
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INTRODUCTION: A Molecular clock as driver for important life cycle @*AN/
functions in organisms

A Molecular clock

« Self-sustaining — maintain a rhythmic in absence of cues

« Occur with approximately the same frequency such as some environmental features I

« Can be entrained by environmental cues
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INTRODUCTION: A Molecular clock as driver for important life cycle @*NVI
functions in organisms

Endogenous rhythms an the Circadian clock

The Circadian System Model Day/Night Cycle

Light

The central pacemaker that
\ generates the oscillation

—— [ Oscillator)™*

The input pathway The output pathway that P ©
that resets the clock transiates the oscillation 8 = <
into behavioral and g . s
physiological rhythms § \
@ Time —>
ts Phosphorylation- /
induced \ CLOCK, BMAL1
o LT PER2, PERS, CRY1,

l CRY2

\ + CLOCK, BMAL1
= PER1 PER2, CRY1,
+WC-1, WC-2 CRYZ
-FRQ "]+ 0Lk, OYC
- PER, TIM
S Activity plot
o Days | | Siia i
o ; 3
PLE W& %

&

Time —>

Development
Eclosion

Time ——>

c HELMHOLTZ
I ASSOCIATION



RESULTS: The importance of photoperiod vs. food as “Zeitgeber” to @*AN/
adjust an endogenous clock in krill
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RESULTS: The importance of photoperiod vs. food as “Zeitgeber” to @*AN/

adjust an endogenous clock in krill

Seasonal feeding activity
on board experiments at 65°S
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RESULTS: The importance of photoperiod vs. food as “Zeitgeber” to @"‘M”
adjust an endogenous clock in krill
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RESULTS: The importance of photoperiod vs. food as “Zeitgeber” to
adjust an endogenous clock in krill
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RESULTS: The molecular clock machinery in krill

VI

Seasonal rhythms at constant high food levels but different light
conditions
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RESULTS: The molecular clock machinery in krill @*MI/

The complete coding sequence of 18 transcripts involved
In the krill clock machinery were identified
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RESULTS: The molecular clock machinery in krill @*MI/

Clockwork machinery reference models
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Krill circadian oscillator seems to be a 2 cryptocromes-based
system (butterfly model);

where CRY1 is involved in the synchronization of the clock through the light-
mediated degradation of TIM, while CRY2 inhibits CLOCK:CYCLE-mediated

transcription.
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SUMMARY @*ANI

Photoperiod seem to act as important Zeitgeber for the
rhythmicity of seasonal physiological functions.

Seasonal physiological changes occur on a molecular level.
During winter krill is in a kind of quiescent stage

The activity of specific genes are partly flexible according
to latitude.

A molecular clock in krill is identified

The clock machinery of krill is similar to the monarch butterfly
model



OUTLOOK @*IW/

« Marine chronobiology in times of climate change gets
more and more attention.

* Marine chronobiology research has to be an essential part
to understand and predict population shifts of pelagic key
iInvertebrates

Current Biology

Moonlight Drives Ocean-Scale Mass Vertical
Migration of Zooplankton during the Arctic Winter

Last et al. 2016

Cell Rep. 2013 Oct 17; 5(1): 99-113. Zantke et a|_ 201 3 PMCID: PMC3913041

doi: 10.1016/j.celrep.2013.08.031

Circadian and Circalunar Clock Interactions in a Marine Annelid
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PolarTime Project since 2013

Biological timing in a changing marine

Environment:
Clocks and rhythms in polar pelagic organisms

Funded by the Helmholtz Association

www.polartime.org
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